Searches for the lepton flavour violating decay τ − → µ − µ + µ − and the lepton flavour and baryon number violating decays τ − →pµ + µ − and τ − → pµ − µ − have been carried out using proton-proton collision data, corresponding to an integrated luminosity of 1.0 fb −1 , taken by the LHCb experiment at √ s = 7 TeV. No evidence has been found for any signal, and limits have been set at 90% confidence level on the branching fractions: B(τ − → µ − µ + µ − ) < 8.0 × 10 −8 , B(τ − →pµ + µ − ) < 3.3 × 10 −7 and B(τ − → pµ − µ − ) < 4.4 × 10 −7 . The results for the τ − →pµ + µ − and τ − → pµ − µ − decay modes represent the first direct experimental limits on these channels.
is believed to have occurred in the early universe, although the mechanism is unknown. branching fractions would further constrain the parameter spaces of BSM models.
16
In this Letter we report on searches for the LFV decay τ algorithm is used for the identification of secondary vertices.
74
For the simulation, pp collisions are generated using Pythia 6. are also rejected (see Section 6). Finally, to remove potential contamination from pairs of 99 reconstructed tracks that arise from the same particle, same-sign muon pairs with mass 100 lower than 250 MeV/c 2 are removed in both the τ
The signal regions are defined by ±20 MeV/c 2 (≈ 2σ m ) windows around the nominal τ 
127
The shape of the signal mass spectrum is modelled using D 
where α is the overall normalisation factor and N sig is the number of observed signal the M 3body and M PID classifiers is also taken into account.
173
The trigger efficiency for selected candidates, TRIG , is evaluated from simulation while 174 its systematic uncertainty is determined from the difference between trigger efficiencies of 175 B − → J/ψK − decays measured in data and in simulation.
176
For the τ → pµµ channels the PID efficiency for selected and triggered candidates,
177
PID , is calculated using data calibration samples of J/ψ → µ + µ − and Λ → pπ − decays,
178
with the tracks weighted to match the kinematics of the signal and calibration channels.
179
A systematic uncertainty of 1% per corrected final-state track is assigned [7] , as well 180 as a further 1% uncertainty to account for differences in the kinematic binning of the 181 calibration samples between the analyses.
182
The branching fraction of the calibration channel is determined from a combination of 183 known branching fractions using two Gaussian components are varied in the fits are considered as systematic uncertainties.
191 Table 1 gives a summary of all contributions to α; the uncertainties are taken to be 192 uncorrelated.
193 Table 1 : Terms entering in the normalisation factor α for τ − → µ − µ + µ − , τ − →pµ + µ − and τ − → pµ − µ − , and their combined statistical and systematic uncertainties. 6 Background studies
194
The background processes for the decay τ 
203
The expected numbers of background events within the signal region, for each bin Tables 2 and 3 give the expected and observed numbers of candidates for all three 
Results

213
222
The expected limits at 90% (95%) CL for the branching fractions are
while the observed limits at 90% (95%) CL are
All limits are given for the phase-space model of τ decays. For τ 
